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« « t> -3 «« iea«E{* * a«T * . - n ic =t y y -< 

«k 8ft *s tt© Si 31 *« a n * . 



1 




11 



( 2 

1 

ICfcUT. 

D c><hS^S^lpJ© 5 Fi^2<D r><h©£t<D c> 

f*. 

[I**H2] R#«1 EttOttflEMfltltlC&lvr. ml 
EJ±<D c >/<D r >#0. 5JU±0. 10 
c££»»£-*-*»«E»«i*. 

f Sf *S 3 ] «#3S1 EtS©»ftE»«*Mc*H\T. mi 
EJ±< D c >/< D r >.#\ CJ>£ < <t 1>S WEM** ~ 

>©E&sn5Si*iJi h^yi>{aaic*3i>T, o. sju 

±0. 9ttT-p*«Ct**Mifr*«fSE«>M*:. 

[is*ji4 3 r^fwt, «uies4J5±icjf5fiE^n 
7tig i ©t^ji^ Btiiem i <DTt&m<D±mzmisTm 

IttrESR 1 ©TifcJglSmlGffl 2 ©TifeJii©!?® icmiGS 
[ff*:H5 3 IS^H4gEiE©fia«iE^<*lCj3t\T, S3 

iEsi«B3S©s®^s^inj icsos: ufc.weh<Dm%mm&> 

fi5IE®14»©3SSiiaS:S*R®lcSll^lR)*effliJSL/fc¥ 

[fS*H6 3 Bt#iR4E«0ttAEMK{*lc£i\T. ml 
ESfil ©T*fcJllil^MlttlC7^/U:77;*T-££C<!:£45 

[Iff sRjg 7 ] »*JR4lEKO»«Ea»t{*lCfel\T. ml 
E»tt»©«»tt©»«Rfl*|p]©¥iSa<D c >£» 
IrJ ©¥«3S< Dr>«h©tt<Dc>/<Dr> 

a* i «fc y <h $ o c <h t wsiKflaaw*. 

[iS*H8 3 it*H4lEK©^miEiiJ«<*(cfeUT, mi 

G&i4g©3£a*3©S}5RJS:£A©¥iS)g<D c ><t§ 

45¥S*lRl© s F^ia<D r >iOtt<Dc >/<D r > 40 
#0. 5JU±0. SJUTTfe-SCh^^i-r-SSMiE 

[«*JI9] a*Il4lEiE©SKaiE^«<*IC*3t\T, ml 
ffi#g*lRlO¥^a<D r>i©tt<Dc>/<D r> 
5-y£teglCfcl,\T0. 5fil±0. 9JUTT'£>-5C<!:£ 

[f»*H1 0 3 »*3*4ffi«©ittftlEa«ftl=*3l\T, 
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HfiO^'C^sp^ffl^^. 0. 3 nmJU±3 nmJUTT 

[If*Hl 13 »*flS4EKOK«E»i«flt|CfelNT. 
mlE^ttS©SSaJKt©S*5R^^lD]©5Fi^g<D c > 
#\ 1 0 nmJaTT»*Ci*4*»t^-*B9lEa«IE 

[»*Hl 2 3 »*a6E«©W«E»«#C*3l\T. 
mi E8S14S IS §^ flBMb:* Ir) ® <h Bg £ S ^ [Sj £ |S) 

mJG«4J5<hmiE£! 1 <DTi&mi:<DmiZttm&m&G 
?2> Z. £ &&mt? SIMS^ft. 

7^©^ 1 ©TJfeJf mim 1 ©Tifc/f Ic^-T-SitK 

fi*nc$.*gaT?«fiSatxfcsg2©T±teai:. Jiisai^a 

SiiESgi ©TiftJI©§l®lc, HA©^i£|JlJ(8;&SmiE8B1£ 
B©¥8Dlia*&2© 2 teJUTT£-5?SMffl3$£. ®ffi©BS 

[ii^ni 43 ii*isi 3 %im<D&m?.mm#(Dgimj5 

[it*iii 53 m*n 1 3 %im.<Dmmts.mmwcommyf 
m ic *s 1 1 t, BUEmaairoiyi a « «t> a ^ o . 

3 nmJU±3 n mJUTT*-5 Z. i*^F8t<fr-5JS8MEa 

[W*jsi 6 3 ii*iii 3 EW©fiaaEajaEi*©tS3g^- 
^ v > cm ic <t -o x mm? -a c £ £ 4$« ^ -r -5 ssmie 

aJS^©SSil^jS. 

[li*Hl 7 3 II*H1 3 E«©^MEa«f*©iS!it* 
;3llc;fcl\T\ ffiJE?aiH3t^:?f$fiEL/fc^ 1 ©Ti4a©a® 

i*««ir«»»«E»*SE<*0Dl!!J6*iS. 
[ffi*ill 8 3 II*iSl 3 EK©fiaaiESSJKfls;©i!!3i?j 
SlCfcOT, mlESSffl»S:^L7tS 1 ©TJiii)l©SE 
J5t ;S 5: ffl t \ T X y J- > & ? % I ? 1 ^ ^ tf d £ W % 

«tr«»ftE»«{*o«ia*at. 

[p|0^©I¥$0/<i:IjiB^3 
[00013 

e> ^ ^w«j $ ttfc»«E» & # -t ©Mas:*!* ic n r 

[0 0 0 23 

[ae*©ft«] »«Eit««ic*trs»5iBflEftoB* 

IS. ^S*-(b, ^S^jNgs^b, gpa^AHiJ^«:t"©t|j55^ 
5*t*tI*5Ti*4. SJmEa^S©aS^b^H 
iIUTt$b<fei&lcli. ieaSflEftfi5tt«Ay K©S± 
@^©lR)±^m^Mii^iC©ei^^ £* ic Jp A. SJMIEfl! 



( 3 

3 

[0 0 0 3] »«E, ±IC«SftStlTn«>aMSBrt*|fiI 

1 . 0} -W^afilBtaFffttt-BiiC, 0 0 1 
»ISB4SIl*RllcajfeE|n|U«:C r£ft»att*T«s 

^j*»-ract5icwj«istiTo*. stia* 2 
s±ic co^&eatto {io. o} i^sisd:^ 10 

[0 0 0 4] C r^0 0 1 EfS]^2 1 1 E A SUSS 
■T^lZfi. IfiiC r*AJl©IHIc->-KJi*»JISJ«Stl 
£>o TttxJi, A I - Me «^St50ii^lCli, N i - 

aiCct^xjsER-rsi: o o i jiiiL(Dm$c$ifotfnmT 20 

-So £>fc. ^7^1^11:7^1/77X0000 rZ r 
^ft^JSEBIU C r Z fiftteii'bmmitZ 

ntl^. ft;^IUfcN i A I^My- 

l^ltbTfflU, Cr^M2 1 1 ElfiJS-tt-S^&fc* 
-So ^0J:e)lc, SSffiElRl^SJSPUTfiESSltfeC 
^± lcfiai4aft&^PiSx tf ^ * zs * )V lZtii£k-fZ>fzdb. 

tt»ttsic«t-3T5fi<»**act*. -fsic, m*<Dc 

SFJSWlCtt^&W-C**. 30 

[0005] jK^y-fx^ffiDa-r-s^ttw, salt 

»att©ttS*«WBfl:U* Ki£r<&ttattia<Z)&»*f£ 

JBoaaesicifi < ts^-rsfctoT&So jgasHKass 
»-(b«:fT5A:«)ici4, T*fe«©eaeg«:awBft-r4* 

a «a is c rd^fis a± ic n x t ^ * v * j uz&g-r s 
*>, »e«©»attta**T*6»oie**is<«jt*&i6 40 

"Cfc*. T*«at£01S*B4blCli, C o C r 2 r v- K 
*©«ffiKft*f7-3 35:y (IEEE Tran. Magn. Vol.35, N 
0.5, (1999) 2640), C r ^felc B £38J)jrr Z> (J. Appl. 
Phys. Vol.33, No. 5, (1997) 2980) tei£<Dm*t>m& 

stiTi^. ctibco^aiCct u c r ^ftaat&oifiB 
it, aaawicc r«:«*f$-&s^a^aaeiHic«ia 

;*«:llJS-r^fc«)> WiiLTCoCr Pt^ilZB 50 
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¥7 - 3 1 1 9 2 9^fS) , IM$nTO|) 0 BCD 

*t>*y, »»^Tifettaet«*d*)i**c:t-csii* 

[0 0 0 6] C©J:5/j:aEft-/-f X(0ffi3*a«, SrtK 
f*fc*W-tRB6-r, E»»^bO*ttt*a«HS**lRl4:U 

*»1SJl«fflOfc»ftE«JfliM*^-.CoitPcl. t)U< 

ficotpt ^^sicasL/^Ax+s^sig^jsa^T 
««an;t»i4Ji*fflt\/t»ftE«jKi*si*J»watiT 

atB<b<ts»«sf^ffl(Dffia««#y.^x*««r*fc 
[0007] u*L7S:^6>, Mmz j &mw<Dmmmfc& 
aattoaaB-fbtttic Ea*4afc^b«*siasKo 

Bftx^^U^-TWIH tit) 1 1 \ 5 , . O t) KD 4 

U ttWffiffittftW(Sr*.Oto«D* A F C 
(Anti-Ferromagnetical ly Coupled) *gf*£*itj!Hb£ti 

«E»^5S^»s6sn^ < ^w^Ttonxu*. 

lEfScoif^ Eafia-fb©SS14ttKE»ffiJSi/j:-5fa<!: 

<h#At)tlTt\^)c Sfc, ^d^f^FS 9 8 9 6 7 4-§-|C 

5 o n rnmm<Dwamw&ft^mwm 

^X?^) £18:1*, tt^St*S»]t^2-6Saojt 

***r«a«**E«atiTi^«. 

[0 0 0 8] 

[S5Wtf»aL«k5i«M] «sa*io**$op-& 

[0 0 0 9] Sffix^X^-^^ISIt^cictlcJ: 
IS«Sa©««#^^^^*!5*flCtB*<ft«j*llC'DO 



( 4 ) 

5 

TI4. H4IE^B4$t^P5 9 8 9 6 7 4 -Jf lClEK£nTU 

© mmz n ic *j u t I* , m \z r- <? * ^ + t&m&m z n fc 

[0 0 1 0) -f-CT^SeWtt. *Kfl*ilcStt«JB***-3 

[0011] 

[HH**at«fc»0¥«I ±IBBWI*. HKMlca 

?ai-r-5fc«>icfflue>ns->- kjbo«®ic, skjj&jsjw 20 
s swap u/t««* **RW--B-c i icct -d xmm 

[0 0 1 2] #f8liBlC«fc*»S5e&J£f*te. 5*-f 

■r*«siiifto!)*snjH*iRio i F^a<D c ><ts4E¥a 

^ISICD^KD r>i«tt<Dc>/<D r ># 1 «t 
U'hSl^C £*««<!:■*-*. Mett< D c >/< D r > 

^'XXaglCfclNT. 0. 5JU±0. 9JUTT*-5. 30 

[ooi 3] *&w\z£&Mmmm&{z. 

^^««*fi«h, S*Jx±lc?f$Jdc£:ft*:ifS1 ©Tift® (ME 

3»£ L&Hi!b©¥*^JHJW*». »tt»©«llta*»«lHlc 
S«:frlp|Jfr&W£Lfc 1 I z i5tt»ttS©2ttfilT\ 40 

[0 0 1 4] ffl 1 ©Tife®l4HHWlC7t;U77^T*fe 
5CiW?*LU. JgttJKDttA&OSfiRJH;* 

Ctt<Dc>/<D r>li1 J:U/J\S<. *?£U<I4 
0. 5CLb0. 9JSLTT**. *fc, it<Dc>/<D 
r >I4, SWK i*>»«HE»/ , C^->OlE»Stl**rt 
JH K5s/fffi«CfeOT0. 5iU±0. 9JUTT**. 
m 1 ©Tilii 2 ©T*M©fflBlCfc«flM9l©H£i 
(Dfp'bmW-m&^it, 0. 3 nmJU±3 nmtlTT* 50 
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«. »1SJi©tS«!ao»«R»*Rl© s F^S<Dc> 
14. 1 0 

[0 0 1 5] *%W©ttfttEflklKtta2J|gilfiBftIE0i 

a**«H4:«nini*iRi*sj*. se^ntEflii ©t*» 

*IIK«rc£l6IIT«jdiSftJfcW2©TitWl<fc, 

T. Ml ©Titi!g©*®lc, Eiei©5FiS|^XB*^ttJB© 
WilWSO 2 ftJUT. »S U < l4¥^^StSgJUT 
T* *ffi©J*RH#lRllC?BJ5WS:i:«1fe£ 

[0 0 1 6] ^BS©IHlA©*'fc;l®¥^*S£l4, 0. 3 
n mJU± 3 n mJUTT**. SfS 1 ©TifeS&E/fB 2 ©T 
ifcjg I4*vt y ^ U ICio TJEfiK*- ■& CtA^T^ 

> #\Z «fc r> TX «/ > {fir -SXfi, (4;5t;#;g * ffl 

[0 0 17) 

[*M©H1S©3K«) JUT. 9B«*«rjltll UfcMgr«E5En 
^*7tlc, *^^©l¥iffl*Biwr-5. Si 14. *fSs«lc 

#«©»ttK»8M*:(4.-'*«l l±lC->-KSl 2, T 

in 3 . ^ft^ i 4 . &mm 1 5 . -'wtJf 1 6 

[0 0 1 8] f'^^lll 1 iUTI4. £m$:fct£& 

ffi. S i A-7K>»4K«:«!:*ffli^C<!:A«T* 
•5. ->— KJ1 1 2 ICI4. NiP, NiTa, Ni Nb, 
NiCr, CoCr, CrTi t£g&3E.l&ttt L/fc*© 

t)©$:fflt^Tt.J^l^. K^©tIjtl4HK6*)lC 

- KS©*±M**Sfl*It7^;U7 7^<!:J5:SJ:2>lc^ 
HaWff^fc'J. 7^JU77^il<!:©$.^ilii<hbT 
t>mi^. V-KS1 2I4. *©±lcJEJSS;-rST*fc*<Ott 

«® ict-v ^ ^ © ji ^ isj t m z> T'tfkMM&miSi $ tix i \ 

[0 0 1 9) TifeSl 3ICI4. C r acinic T i , M 
o, V, W, Si, B, Ru, Al, Zr, Ge, Ta 
^<k*^;^iPUfct>©, $e>lCl4Pd-^P t fcU<l4C4l 
blCB, C, S i Oiteiz&muLfCbO&m^Z^t 



stJS**U, tt8ftlHfl: J ttRaElo)tt<jDftiJ«l. $e.icii 

iCffllv^n-S., 1 4 left, CoCrPt ^ClftlC 

B, Ta, Si, Cu, Zr, Nb, Ru, T i, N 
i. F e&i'^jbQl, CotPt, =fc>U<li 

C o i: P d 08NSBS, &tf Cltl&lCB, C, S i tai£& 

[0 0 2 0] fSffJI 1 5 <tLTteC££&<»:U£:S;&fJf$ 10 
mZtlZ. £ fc> ICjMjfJf 1 6tUT, /t-7WP7A 

* Wjftf & *4 1* C ZL -cm^Jt t> CO IC PIS £> tl -5 *5 1*7? li 

[0021] H12IS, ^^^•■^mmtum^ooyf^it 

iiioTf^ XO±®ICtefc-pTl5lte>4l.-5^ — *0» 
-r X ^ R Jl IC fo v o TSJItf) ic -o tstf o T u (i 

fci>. cco^-f *£ttmmzmf$.ztirz->- Fm±\zw 20 
[p 0 2 2yB3ttsm?jma«^T!iiB£:h.*: 

c a) i*->- k^±ic**i 5 0 n mmmommzmi-fz 
^(DM^fs<om^m^ m3 (>) \t->-pm±izm 

5 0 n mmm^mum^nifrc^t^R^n^rz 

^B&UTO-S. UEJ:yW6M«t:5t, »1 1 nm 30 

#H?!l c $ £lcJ±3xltt:*£;&?!K1£ 

^Il&li^-f-X^a^lo) (?»*B3ttWES:^|6j) icfl 

r^ ftoffitt&^aa^;* < ft -5 <h, ?£Mbjl?£$f 

[0 0 2 3] «fc y»SlC©^g©it^£<£fjpfc«)IC, $g 
i^-'-f HJB^faOsp^llW-gOJtfcS/Q h Lfzif 40 

o 7t^^, kb©*^ urn m&m-tfc^ \z i*. 

7-VXi>RMI^|fi]<!:*g^|S] 7?sp«D&a IC * ^ < 
SMafcjfr-afc. Lj&vL, S**ffl3}CDJS«a^/J\$l,Mi^(c 

ttt ta -ft-r -s c: <t t? a» z> fc . 

[0 0 2 4] $e>|C, ^.f *£RJHtflRl0*ftSfc¥8:& 

[p)<D*itgTB* istttfi, a* sew ux^-fb-r 

S?-S6 n m^e> 8 n m0SEHlCJ5'f •58H5&0& : ?-0R 50 
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«fcy*£fca£*#oigffiii&(cftLTi;t, re 3* ft ©tag 
^#a*iS]osaici:t^T3fa< fcy, -tgxgft raw mm 
icsttnauBMu J: y *aa*^^ < it <«:^^ < ts^ c i 

i£lc, m(B3l<D¥i^XB<i:y/J\$/j:JgS^|c 

ocvxia. Riii^i^cDK^a^a^rsicDS^aicit^ 

[0 0 2 5] CKDct^^^SJ^cD^b^JBC-SJ^Eia 

iUT©cfcriic^^,c:i:^T#^„ sr. ^(oms. 

It. >- K^±IC^>^AICjf*BE$n^fi^^cp^lC 

^tt^jswux^-r-s. ccot^^jiitiacicoeignic 

ttteuAJUQSC U lc<l\i#A6ti-S„ Lfc^t, ± 

t>4a-g>„ $ eicia. iagpicjf$^$nfcfiSts^t>^-r 
itmmm?) & i£ <d tt> tz. ^mmtm^^i<Dm 

nim±&&Z>. "PSy, E3BPJC?f5sE$ 

<fc U **.S:*Sllttgi: UTfiSa Lot 5 i«a?|i,, ^ 
$ffl3HS35^3lfi|, t"/«c*5-fe5 ;; -i'X^4 i a?3lR)lcfit^i^ < h 

(13 (b) ic a t-^-t^ ) . -X. mamtim 

rtlCjfiSUT^^T^fc^lcli, 0 3 (b) tb 

T-^-rs?-, c f *r*tt?-0«t 5 ic^jB^ii*^^ 

*.5 :: -i-X^R^I^|6]ICSlNm- : ? L <!:/«j:-l)<»:^^.6n'&c -t 
lcjfiOfl$tt£/j:5ii£r#$.i\ 0 ctit, ^JE^digpiCck 

[0026] c©j:5<tttiayitt?-jB«ottJE*«afei;* 

IC^L/</jO 0 tt-tf fji f. . 1 O0C r^Tlli!0±lC*I 
Lt«bT, 1 C50C r^ta^-±rcli2<@iUTT 

feS^iWSK, cf t> lcS?S U< li l -osyc 

r ^ttlMft «!: »tt JI IS JltS[ * a *tfl¥ H \ c i ^jjf 



( 6 ) 

9 

taa©2«ttT. £e>ic»£L<B, fiaif&a&aiUT 

[0027] «san3l©JBfiJcfilS^->- K»«fiic 

a»*^(ka«»*ui^ ^if/«Et>, s*E±icmM©?m*§ 

$B5g©|HI£>B£B, »4R±©E3CiCJ±'</J\S<a:-3XU 
$5. £&±Cf&iH;lt«&j£U US 3 0 n 

m©7€;l'7 77i?;Mt5(!:. 

2/3JUT<b/J:oTL,S5., •>— KSI¥£ 5 n m«h Lfc 

"5, 5 nmJU±©->- K/i^JBfiE-rSi. S^±lcjf$^E 

[0 0 2 8] -73, JSStt©;. — KS (IHAtfN i A 
I ) £fflOfci§^, KAJ?EfttR9t*JBdtU *© 
ft C r ^T*i»*JBJSftt--4 <h. KliflttOil 

S&OJKtflCSES. &fc. N i A I ©«fc3;ftl£ffi1£->— 
KJfB. -t©JSS«©flE$fcKlRH&2 1 IftGLiLTZtc 
«&, — »lc»<JBJ«r4j&Sj&*fcy. fc£3.S4£&9l;: 30 
«»j»*JBJ«Ufcii^T»oTt>. ->--F JURIS iCttM 

«fcttH»-CfcS. ISA. *MH3t<D 

[0029] tC5T. BfleMUKft0!>M£Kttl2. 
ttlSJMft©— l*»JMI*14J£tt K u <!:■?•©**« V©«£ 
7f?JU'> V>SJfJtk £&*iiggTQ?fT|&LfcMK u V/ 
k TT4#M#lt-5C K u V/kT©filB6 

0JU±T'&3<h!&Wlc£3£T&3<b$ftTl.'>'5 (4«H¥ 
1 0-2 6 9 5 4 8-i§^?B) . ISattaefttHGtilofc 40 

*l**t*4E: J: ■=> X-^comtnkt. V , C o £&t£|Uft«ffl 
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Cl*ie>©«SIB, AFCl8#T*oTt>. S 

[0 0 3 0] mi$^©#«VB7V*£Sll73|S]3!Pt> 
H*UT»JSL^tt^0irill4»ttlll©«W©WlCJ:-3 

8 nm, ¥ft*(p)©l4 ; ?-@«tL.T9 nm, JSJI 1 8 n 
m, — l4^MM7a'l4C0^:#$A^ 2 X 1 0 s J /m 3 ©i§ 

K u V/k TCDffil4fc)6 2 iJty, JftStttttUT 
f4+5*>ftfc£&*. 8MSSH4. ^©ff$tt#'737J$lcigO 
jfc«>, *£¥S73A<fcRH:frfa©ttt?a©8t£: IX 
*»*c:4iJT*5. —73, ttffljRtfeja&tiTit&i' 

ta^©*!^, 8 n mW^gTRJf?©^^^^-^ 
£, KuV/kTWttll HSU 4 <h7ft-5>. CttBgUttS 
S14©£TB+#/«MiiTB;ftU. C©J;5e. RJl73l°l 
©e^gBUDT^oXt), 7 i -C^^¥SP3[fiIlC^g 

£•5. ^©igr^^^pj^^iJoro&^ft^^ft^iR)© 

Jl73l^©^g$r^:#< U *a*rtl©ttt?-JB*««lllC 
L*:SJE^IqI©S«:*te ; f-AtT , €rfclg^l4, KuV/k 

^*^Rjg:fift©*&^a#*s<;tt^jfc«>, 

XBO. 5 d B £l±iSAD-r-5 C £ iits. V L < /ftO„ 

[0 0 3 1 ] $ e>IC|jiB^-r •&<!:, -r-f^^RiH^lSl©® 
7«**a*l^©tt?-a-CH6 L7tffl^ 0 . 9 «fc U O 
C<hl4, 0. 9JUT©ia-^iJ:t^t>T, -?-r RJITJ 
(S|©^4 : 5 L a^#^.^C<l:^SR*■r•5. C©7tto> 

SB, 1 ¥73 -T >^&fz UiB50 f >> l-T 1 ^. y , C 

i ¥75- >?$.fcy 6 o+*^ft'-> hJu±©is^js 

^|p)±5-t±^)icia2 0%JU±©|S]±, -j-«:t>*«'ME» 
t*7h©^$4, T-VT.^'Ria^^lC 1 0%1U±, ^ 
^X^¥a73|pllc 1 0 XWJ:a«fl:-r*«fcS*»**. t 

-f ^^RJB*fiI©tt?-g*. HTs-fitJ/ft^tt©©^©!!^ 

-r ^ 9 ¥a7j ifi] ©fe^a Bffife e>3ft i > i -r -a t , x>x 

^ RilTJ iRlWffi^ 3**873 ^©tft^STIS! Ufctttt 
0. 9JUTT»*. —73, ©^©Jfe^Mt-pOTiiE^ 
•§><!:, BRKi^^lcfcOT, iSlEiS^]g*HJl^--Slc 
B, T-V^t7R^I73(fi]©fe^a (»ftSIE©***) B 
1 0 nmJUTT-*-5d<h#S?*Ll>j&*, ^^©ISlN^ 
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[0 0 3 2] —75", ^X^RJi^ft©*!mi£i£g:£ 
[Rj©«t?-aT|SUJfctt#0. 5*^(C/«ty, tt^JBtttf 

n * * ^ c <t © t * -s m en r <* x- * * <t iss: u itm 

0. 5©£*JEiB!fffttttttO. 2 4T*4. 

jstteoxu-Ma^icoi^xct, jB«saa«*ttx*;u 

r^tos, ^^©dai^ft 
ft) ic^b#ft£^<£c£Mft#'& 6*3*1. s&misis 

^ r js * ft ©sa^is £ ft ©e^gx m u fcM# 

[0 0 3 3] 3gA*£a©$J3£:fr;£|coUXj<!i'< 

»s«fc* i f <t & -3 ttmmm % nn&r * . comftim 

£Kffi®lcSM/j::fcft;fr6j8iaS^M1SMfc;^XMM 

U .BIMMttQlSAttTllkfeflUBr*. 

I c *3 ^ T $£ A -ft 4tL © ■£■ 5 ■=> 7£ SP # £ — "P © A &?■ <h 

U fcSS*i?Mfc£:#fi£r-5. 0 6 (a) Idiilil^Sl 

fiSSIAC J: U MM Ufc, 5*-r PJJH^ftotft^**^ 

^©j&m-r-'-r ©ssiaiR^s&<osa«aip«*. 0 6 

(c) ICI3. &1£KS£S&a**:frfl*IXfcSi#^©iigS:|a 
JfA^bJfc. /jfc. 16 (a) , i6 (c) ICIS. ffi 

M t % KM t: v V © ft A £ tt -5 » <h %f bS»Mtt © c fc 
fUtWlC^UXO-So 06 (a) lC7Fb/c#fgS}ll©$S[ 

T^^^OM, 0 6 (b) ic^u^*©®a5=-vx 

£ J: y »ftA»fW*©Ma»»< ftoTUSCiW 

a. 

[0034] »6>nfe^a*4l?«*^+-f tT/t 

- V n > h* a. - ^ ft IC5R y iA/uT'-Tv ^ i: 40 
^I74ffll NX»£ L . |4 ©*&^ ©•T ^ ^ *g:frft 

© A ;*: tf Cp -b ; u Si 1 t-< x <? R m X ft © A * £ £ -fe ; u& 

©ifcrf- ico OTt-V ¥S^ft £ RJ3^ft ©tt? 
S£*to-3 (06 (b) ) „ d©;|iJ3££ 3 0 0<@JU±© 

^R«*|SlO s F*^ffiS<D c 
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[0 0 3 5] ^jjE^fcfe^lOjJPJStt, x-f ^i»«tt 

Pd<!:A^?^Ul\ 0 fctf /.Et,, 5*-r^f rtA»»l4#fA 
SP^tit^, ffl^MlCfiSfi^y KICjt-fr-5JiJt^jl</«i: 

ft Jl h 7 y ^ ffiBTlEfllffi AAf A «t^TUS3ta!iT 

ttijTif icm u < /j: y . ft^an/3 <t*sai±^©*as©?ii*H 

[0 0 3 6] ;^(C, gStH3llCSH0 LTt^ X^^g^ft 

i c P6 *fe -r -5 Mtn ca a © m m © sm je -h m i c o 1 \ x gt -r 
•sct-c^p. s-r, s^gwfiBfflic^yaiu^/jNM-© 

jfi^^e>. 2 mm^fIg©/J\>t-^t^lJt±5-r„ C©/Jv^r^ 

^miE^tt©»r®^ft#sifli^k$^-5)ct z>}zmm 

1 0 0 nmJUT©5»II<fr-5>„ C©B$, ^i-^^R 

A*lRllCJE*au/£aiiA©JB««»MM-r#*J:5C. x 
^ 7,0 RMI^ft tilS-r-SM^ilfli-fb^n-Sc); p Icf 
-5. croS*W€B»A^H««fcJ:UM«U 
^^©BfM«AM*fl!*. 
[0 0 3 7] 0 7 |c. fiSM-^-f Xi>»r®M©->- KJSi 
TlfeS©l?®BB5i'*Mb7t«iC0«g;-r. ->- Fill 2 
<tTHbS 1 3©^Mg|5^•|c^mcU^ilt^/J:l^ < j:^)7^^a 
$ 6 n mJU±©^;^/j:|H)Og|5^igltX. |^M73ftlC**)2 
0 0 n m1I©11JiSlcff*/!lt£ t^Tt^-5S$ 0 . 5 n mJU± 

oDaaossciffloflMsttMra. ftit/ru^iE@©p 

■6S^SlcS.-g>CigpPa©S3*v ;l.iJSUfeeigp©gid^ i 
£3l07tMTP£Ufct>©#\ EaaospiSAMijftS. 
*5, SF^HJUJOMje^fipl®, IHlCi©$)-5,^®g(J^©zi 
> h«t^WMT*Sl«^lci4. ^* + ^-TWil[M 

v^-jun > tf^-^fticls y c^x^^-ftUfc 

*7-3Tt>A^. Siitffl3IIHiei©«f#C.^spi6j*i$li, JtKJB 
•?-0¥JJl(IO1/2il / TS8Lfc. 6nmftl± 

•5. 6 n m]il±©g$$:^Ogp^©IH]ei© 

JlffllSStl 0 nmJU± <>:/«!: -5. ^©«fc2> iC/SOfflRflX 

&Tzs C©«t5»lc^#/«tHi!i©g|J^©fi«>-5fiJ-&l4, 7-' 
'^X.^'±•(*IC^L-X'>/«}:l^fc^6, H^f LXt^S^lCli 

[0 0 3 8] H8tt±IERWUfcja«IE»«(**ffll\/t 
^ftlE , IS^©^5C0X'$> U . 0 8 (a) li^gftgp© 
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_Lffi&5£E], 0 8 (b) 1208 (a) Icfclt-Si!® A A ' 
^11 1 cn*IE^^[p]|CSEi!)-r-2)lEi!lg|51 1 2 

<t, nm^m^^^-tm^-ta^^uvmm.'^y k 1 1 3 

m-r -g> c t **t # -s . s t w askm m <& =s -r -a m i- 
[o 0 3 9] v&wimwehtetpfomiw-mmzT'o . 5 nm 

ffi 5 *«/Jn $ "T S i: «fU c Ift 0J3 b Ea ic J: § ?4 ^ « OD 
^-fb^SEcy lc< <j&U. £fc. HAsS^S^-Sif 

£7i, TiftJg, SJ14^JSi'*HE^Wg-r-i)fc«), ^BMil 

*P^*LT ! bai\. mH^ftMo^/N'^^yv^^^e) 

[0 0 4 0] <$mm i >m i \zmmm^m^tmn 
^jxz&ftmLfiz. s-r. 7^^y;5t^ufc-fk^?$-fb 

±'^;*S}S 1 1 ±IC, ->- KB1 1 2<hL-TN i Ta 3 
7 . 5 2 r 1 0flM£r 3 0 n mBEMLfc. CCTN i T a 
3 7. 5Z r1 0ICfcl75TatO^3 7. 5 t Z r 
a>i£©&3M Oli, -^n^'n^^lC^^n-ST aiZ r 

iTa37. 5Z r 1 Oili. 52. 5at.%Ni-3 40 
7. 5 at. % T a - 1 Oat. % Z r * 

7c, N i TaZ rtD.fcplC^i^S-riCBEUTl^fc 
©li, ttS5lcIEeUfcH-5f:S^^t ) ^i:lll-itiS/?EJ:tT" 
&Vs BfelE^T-fc-5. ^T(^l«©BSIE»^^^e>. 
[0 0 4 1 ] JfclC, N i T a Z r U/c»!5£fi£M 

gs^&styaau, ¥^g*aso. i 3 uminTcowm 

T, N i TaZ rSMA r^^fflOT^A-;^5 50 
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CtlCfcyxy^^'Lfc. S*J5£ij*)2 5 0°ClC*Pfi 
'&s Ti&ffi 13<tLTCrTi15B3£l0n m/Sflit 
L-7c. £€>lCii^UT^1<feg 1 4 iUTC o C r 1 8 P 

1 1 4 b 6 mmnz 1 6 n mi&m'ik. &mm utut 

CS5nm^Ilt . 

[0042] ±%zw%%zmy&w<D7-!*{?ftm^ttfr 

t>, **)2mm^royJ\^$WyaiUTiSM'fbU. fflSMW 

(**J 2 0 0 7J<g) ^iSS^^St 

feg«;fJ^U7£<!:C5 9. 1 nmT'S>o7c. £fc. Sfclc 

tn y & UTcBPtf ©i5<g£tu y km^iri \zmmit u 

TSiglS^^iSICck ytl^ U7ci:C^. CrTi BJ1 
JktfC o C r P t B^ISBSftttWi^T-fey. N i T a Z 

N i TaZ rltC r T i B !§<D WW <Dzr 4 Fiffl?5 

|pi co'^sh^^t-' -fx^ mz* is] icsij^ Lfeca d i* . 

nW-i^m^X-mo. 8nm, ^-Xlfflm* 9 . 0 n mT* 

festal 0 : Iffofe. ^FS^^fe)'?^ ^ 

^RS^(S]lC^^li£-;BiJofci:C:-5, 8. 9nmT'S 
'J. •T ; ^X>>#g^|pIlC;fliJo7t2Fi£)$SS©?lli1 0. 5 

i^-i-T.^^g^ilSjco^aStCOibfSO. 8 5T'*o 

?s © it^' o . = 9 ^ jut ic/j: -o iz t mx. e> n-s . ^ * IC, 

<hCl5. 3 8 0 0OeTSU> StS«ttAC[)»ff BPttl^ 
[0 0 4 3) it«©7c«)IC^*BI»^?B^U/«El\ 

^aacDittt o . 9 9T-&y. m^:m&(ommx\ 74 

7. t> ^ ic u fc^ 16] ic ck § tfts ©^li^c t ^ L%ts. r z 

[0 0 4 4) ^7c, *6lcik«©«:»lc. «JS±lciSig 

i^©?II49. 4nmT?*U, 7 4 mttfatFim-ft 
|S)©¥«D*SHI©J:tli 1 . OTfe o7c. -T/«Ct)^, f^tlll 
^ISIt/«t^-pfcli-^iO^I4at)4a/«):A^7i:. Ctlli, 
S«±ICitjg^iSiB^^iglt, 7^77^©N i TaZ 
rB£7f$J&U7i:ii-&lCli, SS*B»*fN i TaZ r MBM 
lclI¥$n/«C^-3 7i7£to. e^-Jf5«X)it|^W<t«:o^:<!: 
^Abtl-S),, IC. ltm<Dtc.tb\zWf&\;tz2m%l<D 

fee 

[0 0 4 5) **«5ffJIC«fc*?»fflS|*l9[{tfcJK#lC/t- 
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U 0 8 lc^-T86Sl8E'ISgiSlciffi*.ja^SEfSSi^'tt 

•yyiiO. 1 1 /xm. h^M/^iUfSO. 29(imt 
£>•?>,, S^gPro^xft h^y <? I'll* 0. 2 5 Mm. ->-JU 
KHPBIi 0 . 0 8m m, mn^y K£$fttf>iEgtl3 2 0 

6 0 t* y V ©lEftS^jftftT, lEH?S££fT o 4 1 0 

-5. MiLmmmati^m^y^xcott (s/n) 122 

2. 1 d B $jfc, Mlttil 

T. 3 5 d BJa±*r»fc. £7i. My hX^-U- Mi 

1 0 " 5 U . 1 >f$fe'J6 0 t* •> I- 

JU±OlE»(BflC**aJi!c-C* & d 4 *HIBT#fc. 
[0 0 4 6] <*Hfi09 2>JfclC. HHMiatUT. >- 

KB 1 2ICN i Pm£*tm<.\ Illgl 4^Ru^l / 
tz A F Ufc^iJlCOUTiili^-S. it^&ltJS^X 

S*S1 1±ICC r<£:1 0 n mX^y^mm^tzm^M 
*n<Dm&ynlzXlZ&.V. OOnmCN i P 20 

Sl*llcaSAL-7t„ .*^*S^>yt-cJ'lcJ:t)**)3 0 0°C 
(C*PgibfcS45J;»C C r T i 1 0B 7J1£ 1 O n m^I 
U -?-©^a^fl*)ICSg 1 GDfiMfcJf 4LTC o C r 1 4 P 
t 4 £3 nm. ±T©»te»*JKia»14i8*ai*.6jfc«> 
£>R u£0. 5 nm. fg 2 OfiS14Ji4 UTC o C r 2 0 

Pt14B8$15nmMU 1SIII15iL/TC4 30 
4 n m?f Jl U/c„ 

[0 0 4 7] aMKttoy-r X^rt«W»A>6tt 2mm% 

^•j^s 300 fl£Lh«>tt?ett (ti uniwr* c 4 (Cct 

tH y tU Lfcgp^©jfi{^ 6 WrSfSSlCDTt © ICH*'4£ tj] y 
fflUTSMIMbU 8fr®flfjH!*£g!fgU;fc. CrTiB 
S, RZtC oCrPtB/Ru/CoCrP t HIS/IIS 

i PiC rT i B©l?®lCli. y-'-f X^^fg^lp) 
icaHJlEUfciaiao^/fcHiFiSfflSO. 7nm. ttffljfflui 
0©JB»3**I8. 0nm(OHOMBSSnTl>fc. RJB* 
[S]IC;fJ^fc¥i^4?l li 7 . 8 n m. 5w ^^*g*|fi|t 

0. 8 7T^^t. 

[0 0 4 8] *Nt1t<OfNSfttttt(d:. SiUttnSSSSA 
It. &tf HU£ fflOTWffiU ffi&iBflJiini 50 
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Ms t, ^14885? H k li^n^'n, 8 . 1 T e s I a 
• nm. 12. lkO-ef*?*. £ftti)&iBSlA:&1£ 

fi»K u ttt?iMivi©wf4, laniS'fkMJvgiM s t 

V^HkXMs tXS/2iUT*J64cii(T?*, C 

tl**;l/'>-7>ffi»k 4Jfe*fiafiCTO»Tl!-3>t|tK u 
V/kT|Sft6 6 ttl-otzo 

[004 9] #«#ic/t-7ju#n7;u*JM^ji— x 

;U^<7)jK;fBl 6£JJ2fiRU H8(C3i%-*-flB*[IEttKB(C 

*. lEIRaJoalPJIHro^lrt/^ttO. 1 1 Mm. h 
^y^iSliO. 2 9 (imT*4. HatglJCDlIJa) h 5 y ^ 
tSliO. 2 5 Mm. ->-;U KIHPBliO. 0 8<tm. Sft 
^V' F 4iSte(E>Sg8tli2 0 nmT?*'*. *^m^y 

ffliv, i w-x<<>^$>?zv 6 o*#t?s> H«9E*if^i« 

UT, 3 5 d BJU±£?4§£„ bf y hx?- h 

1 0- 5 JUTT*U, 1 ¥*'('>9-jb1tV€0¥Mtiy 

ic*^je^ij <d mw ic s=j l as ts <d mmizKT ■sat 

y . ft Ml n <D IBftfM* ic b T i \ -5 d i ifim i£ ti 
[0 0 5 0] <ib^y>iiCTia. Jtttfll&UT. •fb^ 

1 3 MiDiy-FCD^-fT^^ K5g^^ffll\T. ^-^y 

y»^'»iz^ijmm^mF&Ltz. ^oxk. mm 

->-KJl1 2ilt. HSMIC7 : E;1/7 77CCoC r 
4 0 Z r 1 0®$:5 n mftil Lfe=t>©. SlX3 0 n ml 
mUfzt><D&W)&Lfz. Z\<D7 £ -<*#l*im&frt>1fi2m 

^ ¥S^|n] ICJS -3 T -> - H SSS© Da dl * jBOS U /t 4 C 
5. 5 n mCPC o C r Z r Ji£E£J!I Lyfc-r^ ^^1*^^ 
jS^fflSfO: 7nmT-fe?fcii, DaOO^^HBI***) 

2 0nmT»5fc. ^7XS^±lC^fiE$tlTt\-g>DaCi 
4C o C r Z r Ji»ffi©HA4©H«*«*t;fc4c::5. 
mm& 1 0 n mJUTWDadili, CoCrZry- K^ft 

Micii¥$nT*3&-r. ^I»floftl^^)(D7^:lt*^iE¥stl 

Tl^. PH&IC, C o C r Z r 3 0 n m^^UfcT"' 
-f ^ ^ C -O I \ T t> ;fl9^ b 7t 4 C 5 . ^ffl/j: P£]i£b JitSfi $ 

Tt^fc„ 7^;U7 7^Jl^?f5^-r-5r4lCj: 

y sis± icjf$j£ $ nx t Da a#-> - kji± ick 

[0 0 5 1] Cft£>©->- HilS®^— y > 
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Sffi£2 5 O'ClZlimM. 1 a t. %C0O 2 £# 

Crf7. 5nmtCrTi 20gl 2. 5nm£j§;H 
l/TSIL, £6lCC o C r 2 0 P t 6fiB1£/i£2 0 n 

«SWaai*»l*, 3 0 n miOy- Fm&Bl&Lfzmte 

141 2. 6nmf*y, RJa^jSjOSpi^ttS* 

^-r *a*fii©¥^ttg-ri«iy«:«tt i . 0 1 

ofc. ttWflijl^^O^JSSCDC r/C r T 10 

1 T*fe»J&*. »ttJi©spJ^ttSJ:y!ai\JBJM©»tBi3|± 

icjMjSjEj5E$n/«£UJg-&id:, *$nm%faxzwgm. 

X O R ill ^ |pj CD sp^tt^a * ¥S # |SJ CD ti^ST RK 
Ufcfiil4, 3 0 nm©*>- K® £35 fi£ Lit ileitis U 

[0052] <HJE0iJ3>;*i;:. 2 SSi£&£iEe&&tt 

lC^BJi£:®fflUfcll^gfiilJlCC>l^TI5i^t-•S. *SJHt;tf 20 
^.XStS 1 1 _krc. N I T a 3 7. 5 Z r 1 01 

£3 O nmjJiLfc, #|C, F e T a 1 0 C 1 6 ffc^lS 
S44 0 0 n mfiSfll b/t. . $*!&1£g©*tJ&l4?84fc:7*|nj£ 

•f^CitTtS.. *Mai4JB©JBJ«&, $^1Sgf*ilc$S 

>^$:ffl^x**)3 3 o-ctciagiUit. KJli 

2 tLTN i T a 3 7. 5 Z r 1 0 ®£ 5 n mSI U. 

fc. #IC, ¥«D5g*£S0. 1 1 MmlUTCDWJgffl^ffl 30 
I*. f-^ l Jy»^v'-»lCj;IJ, NiTaZrS 
®lc**£R^;frft©^B;g<&ff5/£Ufc«, ?^$B;S*»5fiEU 
;fcMKI42te»U -l£j»*ffo&», *iR«IS«rtT, N i 
T a Z rSl®£A r tf^fflUT^Ay^-T-S C ii lC«t 
yi^^lfc. -?"CDl&> S*5£**J 2 5 0 1 |C;!|Q1& 
U Tife® 1 3tbTPdB1 0J5n mfim U £ £ 
Icill/Tlttll 4<tUTCoO. 3nm, Pdl. 
0 n m££2ICitJSUT. C o £ P d CD»ilB|5#CD:£flM 
JS#*2 0 n mtS -Settle Ujfc. -?-CDi£, i%m& 1 5 <h 

nm^MUfc. 40 
[0 0 5 3] *^«§ff!l©&#ICfclt3&14JI£S)®^ 

a sur c «k u vug u <t - 5 , a * ©tft^ © la re ia ma 

WimisfttZZ. *XmteJ&±\ZBmL1ZN iTaZrg 
iPd BTtfeJB©Hlcl4«S«ffl3S^IBS$n, ^(D^^ZK 
<>¥g^lS)lC;fa v ^T;|iJSL/cHi!iJSfiJI4 9. Onm, «f> 
•MM^ffl* 14**) 0 . 8 n mT« o fc. gilta^©^ 
&SI4 1 3 . 3 n mT* U . HJH^fcMCjM-sfc^ttS 
IS 10. 9 nm. 7 s * J*£¥«*|&JK:38^;fca^gtt 1 50 



( 10 ) 43IMJ2 003-33801 9 

18 

2. 8nmT^^fc. **RJ3:fi|S)CD*ii 

-Steele, tr&ftftvMmimmzmsv&urzm-v 

^«L7tfaa^(42 3 — »B«l£C o C r P 

-5^3 0%ICj:tK^;$Ilc^M$nTOfe„ 

[0054] *HJS^jco^icA--7;u^-n7^+;U7^ 

^•>KI4. IBISffl lc h 5 y 9 0 . 1 8 nm<Z>mMm 
^vK. H^ffllC->-;UKHPffi^O. 0 7/imtl>57 
£4>S#*0. 1 4Mm©GMR's^| s $ffll\ K??± 
Man 0 nm©^#TiEi5S££^& ■=>*:. *^ft^\<>- 

K*ffliv- 1 qra«r>y*jtu 6o^t*7 i-©iEi?s 

0. 2dB^»7t. tf<> hX5-U-M4 1 0" s 

U . 1 >^&fc y 6 0 4*^ b' y h jyjto 

<D Icj-J L & ti CO B$ H Ic 2* "T -5 cq 38Jt 
^^fofc. ^^iEfi5SBjg-<?C0lEt*$ 1 OO^Pel^lcSiJ 

^bfcn^ai^)^e,?#^:Ms*i4 2%jaTT^y, sxs 

[0 0 5 5] iU±, HSS«iJ<£:fflOT*fe0^*i¥i8lciftB^ 
Vitt)K "T-'-f ^.^RjS^lSlt^a^lSlCOa^gCOit^ 
0. 9JUTt-r-2>/£«>IC. SJ14®C0^agJ:y/h$l\ 

^.(4, X/ty^ "J >^';££fflUTTite®£ffJ/£-r 
IC, 5 :r 'f ^.^S®CORJl^|fi](c5t=}UTf4<ftlC7.A->^y 

>^tt^*A«att, ^•r-s&^gAcos^Jd^iCct 

^T, ■5 :; -<'^^RJS?3l$](D*i : ? : aco^S^W$iJ-r-5^;£ 
[0 0 5 6] 

ti. ^^e^icwuT+^icss/j^miEis^^w-s 
y . i >3-$>fc y 6 o ^ f h jajtoKtteBflE 

[S®OjSS*/«ElttW] 

[01] *^B^Ic«t-5®miE^«{^C0Wrilfll3i**-r« 

[El 2] ■7 i ^^^ttWRiia«B5«©BlflS*^-rB. 
[0 3] ttttSliAtt«Sji«?-M«taicJ:ij«ftL/^ 

[0 5] ^.OR^l7Dl^©*S?g^¥a73|a)©^?5 

[0 6] (a) IJf-f^i'RI^lDlCDeflWvgt^ 
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[0 7 ] ->- KJi«tT«bJi©^B**r«aH. 
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1 1 : S4fi, 1 2 : x- KS, 1 3 : TifcJf s 1 4 : M 
1 5 : KM. 1 6 : 5H»S. Ill: ttAfen 

jk*. ii2: samiE^^igsign. i 1 3 : v 

K. 114: KJM^>v KIESbSP. 115: SEiiS£*a3! 
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